One of the signs causing patients to seek treatment for chronic periodontal disease is migration of anterior teeth. Spacing, over-eruption and forward displacement of upper anterior teeth are readily noticeable and aesthetically disturbing to the individual, who may well produce a photograph taken a few years earlier showing a much more regular dentition.
Many speculations have been made regarding the possible mechanisms producing this 'migration'. Hirschfeld (1930) wrote:
'That a pyorrheal pocket is frequently found in the wake of a pathologically drifting tooth was pointed out by Gottlieb and by Box. The former has also alluded to the fact that the inflammatory tissue in such a pocket may be a motive power in the "wandering" of such a tooth.' Hirschfeld reported that, once periodontal health was restored, the migrated tooth would return 'like a pendulum' to its original position, but this did not occur in every case.
The crown of an erupted tooth is subject to many forces and it has been stated that the tooth will remain in a stable position if these forces are in equilibrium. buring a discussion in Athens on selective grinding these views were summed up as follows (Emslie 1964) :
'The position of a tooth is determined by: (a) its bony support; (b) its occlusal relations in the centric position; (c) passive pressure from adjacent gingival tissue, e.g. inflamed tissue in local pockets; (d) passive pressure from adjacent muscular organstongue, cheek and lips. Minor factors in a few cases may be active muscular pressures (e.g. tongue-thrust) and tooth contacts in lateral and protrusive excursions. A tooth should not migrate if (a) is good and the resultant of the forces from (b), (c) and (d) is zero.'
These rather dogmatic statements should be looked at critically to decide which can still be accepted, which require modification, or which should be abandoned.
Clinical Studies
Few clinical studies have been done on subjects with pathological migration of teeth. Recently Selwyn (1973) compared 30 patients with migrated incisors of average age 35.4 years with 30 other periodontal patients of average age 36 years randomly selected from a periodontal department. Clinical and radiographic examinations were undertaken with analyses of lateral skull X-rays. The results indicated that a Class II skeletal pattern was more common in patients with migrated incisors and that bone loss was considerably greater around the migrated teeth. There was an increase in average overjet, but the overbite and the relationship of the incisors to the occlusal plane were similar in both groups. However, there was an unexpected increase in the angulation of the lower incisors to the mandibular plane.
Lip posture did not seem to be an important factor, but a larger proportion of complete 'overbites' was found in patients with individual tooth drift. From these findings Selwyn speculated that occlusal forces might be playing a major part in the drifting.
Another possible explanation is, of course, that lack of lip-seal associated with Angle's Class II Div. I and direct trauma to the gingivae in Angle's Class II Div. II have been aggravating factors in developing periodontal disease, thus explaining the greater bone loss in Class II cases.
Causes ofMigration
Study of radiographs of dentitions with irregular pocketing show that generally teeth seem to have drifted away from the areas of deeper bone loss. That the forces responsible have a greater effect on tooth position than occlusal forces is indicated by the following case of a middle-aged woman (Fig 1) . The&4 has moved distally leaving a space between it and the 1. When the patient closes into centric occlusion the occlusal forces move the-41 mesially, thus reducing the size of the gap.
A radiograph (Fig lc) reveals the greater loss of alveolar bone on the mesial side of the Wj. Piesumably the gentle but continuous force from the inflamed tissue in the pocket caused the 4! to drift distally in the first instance and is maintaining this tooth in a position where occlusal trauma might well be aggravating the periodontal condition. No amount of occlusal grinding could allow the 41 to remain in a stable position without first requiring the elimination of the periodontal pocket on its mesial side. In general, there would seem little justification for attempting any extensive occlusal adjustment to reduce stress before elimination of periodontal pockets.
Therefore it is appropriate to question the importance of occlusal forces in determining tooth position, although there is little doubt of their effect in arresting eruption at the occlusal level during the normal eruptive age. Presumably 10 this is the result of long periods of gentle contact between opposing teeth, with no free-way space present for much of the time. The irregular contacts during chewing and swallowing could not in themselves arrest an erupting tooth.
Eruption Potential Some years after normal eruption age this eruptive potential seems to be lost. With the completion of root formation further eruption is only possible by the mechanism of bone resorption and deposition. Thus, in the middleaged, teeth rendered functionless through loss of opponents seldom over-erupt by any significant amount if their periodontal tissues are healthy. Provided good plaque control can be maintained there is often no need to fit a partial denture or bridge solely to prevent over-eruption.
Yet progressive periodontal disease would eventually lead to pathological over-eruption of these non functional teeth caused by persistent pressure from inflamed tissue.
Carrying this argument to its logical conclusion, it might be expected that some individuals, with advanced generalized periodontal disease, with inflamed tissue around conical roots and between the bifurcation and trifurcation of roots, will experience an opening of the bite from over-eruption of cheek teeth. anterior open bite during a period of two or three years. He maintained that he had been able to bring his front teeth into contact, and the wear facets on these teeth seemed to confirm this. A lateral skull radiograph did not indicate any abnormalities in growth pattern, but intra-oral films showed severe loss of alveolar bone typical of chronic periodontitis. Extraction of these severely affected cheek teeth and some occlusal grinding restored his appearance and improved mastication.
Grinding of over-erupted upper anterior teeth to improve appearance and reduce. stress has, of course, been routine treatment for a great many years. Only comparatively recently has grinding of teeth with localized pocketing been advocated to encourage eruption and reduce pocket depth (Everett & Baer 1964; Emslie 1964) . Primarily this has been advocated for patients with periodontosis, and if the grinding is started when these unfortunate individuals are young enough, there will still be sufficient eruptive capacity to allow further eruption to occur.
Orthodontic Movement
Much more recently orthodontic movement has been used to reduce pocketing by uprighting teeth, or by producing forced eruption. Brown (1973) demonstrated clearly how deep pockets in teeth tilted mesially could be greatly reduced.
In the following year Ingber (1974) demonstrated bone formation in teeth caused to overerupt by orthodontic treatment.
Apposition of bone at the alveolar crest as teeth erupt, either naturally or with orthodontic assistance, has been demonstrated previously in several studies. Probably the earliest was Oppenheim's report in 1940 of a young patient whose teeth had been ground out of occlusion and allowed to erupt, in the absence, of course, of periodontal disease.
The timne, expense and inconvenience occasioned by orthodontic treatment with a fixed appliance is probably seldom justified for a tooth of doubtful prognosis. Nevertheless, when a patient is determined to avoid an extraction from a complete dental arch it is surprising what will be tolerated. The women aged 30 shown in Fig 3 had a very loose S with deep pocketing and some gingival recession. The tooth, which had been hypersensitive, was first devitalized and root-filled, and approximately half the clinical crown was ground away. A fixed appliance was attached (by Mr D J Ramsey) to the adjacent teeth with a double buccal spring with 'snoopy' loops acting on the 5. In eight weeks it was found to be in contact with its opponent in centric occlusion but the appliance is being retained for some months to splint the tooth and prevent the 'rebound' which usually follows such rapid orthodontic movement. The radiograph ( Fig 3D) indicates considerable activity in the adjacent bone three months after the start of treatment. '
Plaque control is difficult with the appliance in place but, provided the patient can maintain a high standard of tooth cleanliness and the final pocket depth is not more than 2-3 mm, there should be further radiographic evidence of new bone formation. The length of root in bone will still be rather short although some additional cementum formation can be anticipated, thus increasing its effective length, and the crown-root ratio will have been improved.
This might be regarded as exotic treatment for almost hopeless teeth. But there is a message for the general practitioner. Routine radiographs for the diagnosis of caries in children and young adults may show early loss of bone around individual teeth-often first permanent molars. Grinding of these teeth until sensitivity calls a halt, at each visit, will allow further eruption to reduce the pockets. This should of course be combined with thorough subgingival scaling and insistence upon meticulous plaque control by the patient. pocket surrounds the tooth. B, appearance after rootfilling and removal ofhalfthe crown ofIS. c, eight weeks with fixed orthodontic appliance has brought 5 again into centric occlusion; the attachments are now connected by a bar to stabilize the tooth. D, intra-oral radiographs taken shortly after orthodontic appliance wasfitted, and three months later with stabilizing bar in position; new bone hasfilled in the socket and is reducing the depth ofthe intra-bony defect Hypersensitivity of exposed dentine is not usually a problem with this intermittent grinding technique. Grinding out of occlusion is, indeed, a recognised treatment for hypersensitive teethpresumably the hyperemic pulp is allowed to settle down by resting the tooth and reducing any apical pumping mechanism.
Pathological Over-eruption In older patients the pressure from inflamed gingival tissue may induce varying amounts of pathological eruption of teeth which have been ground out of occlusion. Surgical reduction of the pocket may also be advisable but this should be delayed until the eruption has been given a chance to reduce the depth of pocket. Fig 4A iS a photograph of a man aged 45 under treatment for deep pocketing between [II. Radiographs ( Fig 4B) show the appearance of the bone before grinding and scaling, and 3 months later.
Long-term rcsults are more difficult to substantiate. The radiographs in Fig 5A were taken thirty years ago; the female patient was then aged 21 and the generalized loss of bone had probably been aggravated by fixed orthodontic appliances worn over a two-year period. The greater loss of bone on the mesial side of the 41 will be noted. The problem was complicated by bruxism and five years ago, following an accident with a wooden interdental stick, a lateral periodontal abscess developed on the 4 J .
This was drained and the pocket treated surgically but some pocketing remained on the palatal aspect. Intermittent grinding is augmenting the wear on this tooth from bruxism, but it is comfortable and reasonably firm. With care it may last another 30 years.
To summarize, Gottlieb was almost certainly correct in his supposition that the motive power for migration of teeth in periodontal disease is pressure from inflammatory tissue. The other forces, including those derived from occlusion of the teeth, appear to be relatively unimportant.
In middle age, provided that the periodontal condition is good, there is little risk of overeruption of teeth rendered functionless by loss of opponents. Pathological over-eruption may develop with periodontal disease, resulting from the loss of bone and pressures from inflammatory tissue.
Movement of teeth may be encouraged as part of the treatment of localized pocketing to induce the deposition of bone. The use of orthodontic appliances is seldom indicated but in the young the normal eruptive process may be utilized by grinding teeth out of occlusion.
In the older patient, teeth with localized pocketing may be ground out of occlusion in anticipation of some pathological over-eruption and new bone formation. Pocket elimination by periodontal surgery should feature only in the later phases of this treatment plan for intrabony pockets.
